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ABSTRACT 

We present UBVRI photometry for 392 star clusters and candidates in the field of M33, which are 
selected from the most recent star cluster catalog. In this catalog, the authors listed star clusters' 
parameters such as cluster positions, magnitudes and colors in the UBVRIJHK S filters, and so on. 
However, a large fraction of objects in this catalog do not have previously published photometry. 
Photometry is performed using archival images from the Local Group Galaxies Survey, which covers 
0.8 deg 2 along the major axis of M33. Detailed comparisons show that, in general, our photometry is 
consistent with previous measurements. Positions (right ascension and declination) for some clusters 
are corrected here. Combined with previous literature, we constitute a large sample of M33 star 
clusters. Based on this cluster sample, we present some statistical results: none of the M33 youngest 
clusters (~ 10 7 yr) have masses approaching 10 5 Mq; roughly half the star clusters are consistent 
with the 10 4 to 10 5 Mq mass models; the continuous distribution of star clusters along the model line 
indicates that M33 star clusters have been formed continuously from the epoch of the first star cluster 
formation until recent times; there are ~ 50 star clusters which being overlapped with the Galactic 
globular clusters on the color-color diagram, and these clusters are old globular clusters candidates in 
M33. 

Subject headings: catalogs - galaxies: individual (M33) - galaxies: spiral - galaxies: star clusters 



1. INTRODUCTION 

The importance of the study of star clusters is difficult 
to overstate, especially in the Local Group galaxies. Star 
clusters, which represent, in distinct and luminous "pack- 
ets" , single-age and single- abundance points and encap- 
sulate at least a partial history of the parent galaxy's 
evolution, can provide a unique laboratory for studying 
the ongoing and past star formation in the parent galaxy. 

M33 is a small Scd Local Group galaxy, about 15 
times farther from us than the LMC (distance modu- 
lus (m - M) Q = 24.54 ± 0.06; McConnachie et al. 2004, 
2005). It is interesting and important because it rep- 
resents a morphological type intermediate between the 
largest "early-type" spirals and the dwarf irregulars in 
the Local Group. So, it can provide an important link 
between the cluster populations of earlier-type spirals 
(Milky Way and M31) and the numerous, nearby later- 
type dwarf galaxies. 

Alth ough in the work of M31 globular clusters. iHubbld 
(1932) remarked that he discovered some twenty or fif- 
teen diffuse objects in M33 and remarked that they av- 
eraged about 1.5 ma g fain ter than the globular clus- 
ters in M31, iHiltnerl (|1960l ) di d the pi oneeri ng work of 
M33 star clusters. In his work, IHiltnerl (|1960f ) used pho- 
tographic plates taken with the Mt. Wilson 100 inch 
(2.5 m) telescope to photometer 23 M33 cluster candi- 
dates and 23 M31 globular clusters in the UBV pass- 
bands, and found that, except for five ones, the clus- 
ters in M33 are bluer and fainter than those in M31. 
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At the same time, iKron fc Mavalll <| 1960T ) did photoelec- 
tric observations for 4 M33 star clusters. And then, 
iMelnick fc D'Odoricol (119781) detected 58 star clusters 
in M33 based on a baked IIIa-J+GG385 plate which 
covering a field of about one degree in diameter. The 
most comprehensi ve catalog of nonstellar objects in M3 3 
was compiled by iChristian fc Schommerl (|1982L Il988f ). 
who detected 250 nonstellar objects by visually exam- 
ining a single photographic plate taken at the Ritchey- 
Chrestien focus of the 4 m telescope at Kitt Peak Na- 
tional Observatory, and obtained ground-based B, V, 
and / photometry of 106 of these object s, for which they 
believ e to be star clusters. Recently, Mochcjsk a et al.1 
(1998) detected 51 globular cluster candidates in M33, 
32 of which were not previously catalo ged, using the 
data collected in the D IRECT project (Kaluzn v et al.l 
1 19981: iStanek et all 119981) . Since the pioneering work of 
IChandar et all (jl999al ). the era of detecting and studying 
M33 star clusters based on the images with Hubble Sp ace 
Teles c ope (H S T) has begu n (IChandar et al.l ll999aUbl " 
20011 [2001 IBedinetaLl 120051: IPark fc Led 1200 



Saraiedini et al.ll2007HStonkute et al.ll2008t iHuxor et"al 



2009THSair Roman et all 120091: i Zloczewski fc Kaluznv 
12009(1 . iMa et all (|200lL l2002al|bl lcl. l2004aU bl) constructed 
spectral energy distributions (SEDs) in 13 intermedi- 
ate filters of the Beijing-Arizona- Taiwan-Connecticut 
(BATC) photometric sy stem for known M3 3 clus - 
ters and candi da tes fro m IMelnick fc D'Odoricol (119781). 
IChandar et"all (|1999al 120011) and iMocheiska et all 
(|1998| ). and estimated cluster properties. In order to 
construct a single master catalog incorporating the en- 
tries in all of the individu al catalogs including all known 
properties of each cluster, iSaraiedini fc Mancond (|2007l ) 
merged all of the above-mentioned catalogs before 2007, 
for a summary of the properties of all of these cata- 
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logs. This catalog contains 451 candidates, of which 255 
are confirmed clusters based on HST and high-resolution 
gr ound-based imaging. The po sitions of the clusters 
in ISaraiedini fc Mancond (j2007l ) were transformed to 
the J2000.0 epoch and refined using the Local Group 
Galaxies Survey (LGGS; Massey et al. 2006). In ad- 
dition, some authors used the images observed with 
the MegaCam camera on the 3.6 m Canada-France- 
Hawaii Telesc ope (CFHT/Meg aCam) to detect star clus- 
ters in M33 (iZloczewski et al.l l200l iSan Roman1l2010f ); 



iSharina et al.l (j2010l ) presented the evolutionary param- 
eters of 15 GCs in M33 based on the results of medium- 
resolution spectroscopy obtained at the Special Astro- 
physical Observatory 6-m telescope. Most recently, 
ICockcroft et al.l (|2011| ) search for outer halo star clusters 
in M33 based on CFHT/MegaCam imaging as part of 
the Pan- Andromeda Archaeologica l Survey (PAndAS). 

As ISaraiedini fc Manconel (j2007l ) pointed out that, the 
photometry of M33 clusters and cluster candidates are 
from the various original catalogs which are all on dif- 
ferent zero points. In addition, more than 160 clus- 
ters and cluster candidates do not possess any pho- 
tometric data in the M33 adopted cluster catalog of 
ISaraiedini fc Manc one (2007). So, it is important to pro- 
vide photometry for these clusters and cluster candidates 
of M33 which being without any photometric data, and 
it is also important to provide photometry for clusters 
and cluster candidates of M33 in the same photometric 
system. 

In this paper, we perform aperture photometry of 
392 M33 star clusters and cluster candidates based 
on the LGGS images of M33. These sample clusters 
are selected from the M33 adopted cluster catalog of 
iSarajedini fc Manconel (|2007l ). This paper is organized 
as follows. §2 describes the sample selection and U BVRI 
photometry In §3, we present an analysis of the cluster 
properties. Lastly, our conclusions are presented in §4. 

2. DATA 
2.1. Sample 

We selected our sample star clusters and cluster 
candidates from the M33 adopted cluster catalog of 
ISaraiedini fc Manconel (|2007[ ). which is a compilation of 
photometry and identifications from many previous cat- 
alogs. This catalog contains precise cluster positions 
(right ascension and declination), magnitudes and col- 
ors in the UBVRIJHK S filters, metallicities, radial ve- 
locities, masses and ages, where available, and galacto- 
ccntric distances for each cluster. However, from this 
catalog, we can see that, for more than 160 objects there 
are not any photometric data. So, homogeneous pho- 
tometric data are urgently needed. We used archival 
U BVRI images of M33 from the LGGS available from 
their ftp site 0, which covers a region of 0.8 deg 2 along 
the galaxy's major axis. The images we used consist 
of 3 separate but overlapping fields with a scale from 
0.261"pixel _1 at the center to 0.258"pixel _1 in the cor- 
ners of each image. The field of view of each mosaic 
image is 36' x 36'. The observations were taken from 
August 2000 to September 2002 with the KPNO 4 m 
telescope. The median seeing of the LGGS images is ~ 

3 ftp:/ /ftp. lowell.edu/pub/massey/lgsurvey/datarelease/ 



1". We employed iraf/daofind to find the sources in 
the images and match them to the coordinates of the 
M33 a dopted cluster catalog of ISaraiedini fc Manconel 
(12001 . In this paper, we will perform photometry for 
star clusters and cluster candidates in the M3 3 adopted 
cluster catalog of lSaraiedini fc Manconel (|2007D . in which 
there are 393 star clusters and cluster candidates. To 
prevent mistakes, we checked each object visually in the 
images. Except for 3 objects (8, 287 and 41 7 ), the co- 
ordinates presented by[Saraiedini & Mancone (20Q3) are 
of sufficient accuracy to make the objects be easily dis- 
cernible. For objects 8 and 287, the offsets o f the coor- 
dinates presented by ISaraiedini fc Manconel (|2007l) and 
this paper are ~ 3.0" and ~ 1.3" (For object 8, its 
R.A. and REC are 01:32:41.27 and +30:27:51.9 (J2000.0) 
presented by Sarajedini & Mancone [2007] compared 
to 01:32:41.273 and +30:27:54.76 (J2000.0) given here; 
for object 287, its R.A. and REC are 01:34:03.34 and 
+30:48:28.0 presented by Sarajedini & Mancone [2007] 
compared to 01:34:03.311 and +30:48:26.73 (J2000.0) 
gi ven here), respectively. For o bject 417, i.e. U139 
of IChristian fc Schommerl (fl982l ) , its R.A. and REC 
listed bv ISaraiedini fc Manconel (|2007D are 01:34:36.92 
and +30:03:47.6 (J2000.0), which falls the outside of 
the region covered by t he LGGS images, however, its 
R.A. and REC listed by IChristian fc Schommerl (|1982fj 
are 01:29:47 and +30:12:44 (J1950.0), i.e. 01:32:35.88 
and +30:28:07.96 (J2000.0). The offset of these two 
sets o f co ordinates given bv [Christian fc Schommerl 
(1982) and ISaraiedini fc Manconel ((20071 ) is too large. 
So, the R.A. and REC of o bject 417 presented 
by ISaraiedini fc Manconel (|2007l ) may be typing er- 
ror. Based on the ori ginal R.A. and REC listed by 
IChristian fc Schommerl (|1982t) . we found that only one 
object exits with in 20", so it is reasonable t hat this 
object is U139 of IChristian fc Schommerl ()1982[ ). whose 
R.A. and REC derived based on the LGGS images 
are 01:32:35.786 and +30:28:09.16 (J2000.0). In ad- 
dition, according to the R.A . and REC presented by 
ISaraiedini fc Mancone] ([2007D . object 268 and 269 is the 
same source. We delete number 268. So, the last sample 
of this paper includes 392 star clusters and cluster candi- 
dates of M33, wh ich are selected from th e M33 adopted 
cluster catalog of lSaraiedini fc Manconel (|2007l ). Figure 
1 shows the spatial distribution of the 392 objects in the 
LGGS fields. The large ellipse is the £>2 5 boundary of 
the M33 disk ()de Vaucouleurs et al.l 119911 ). The 3 large 
squares are the LGGS field boundaries. 

2.2. Integrated photometry 

We used the LGGS archival images of M33 in 
the UB VRI bands to perf orm photometry. Pre- 
viously, M assev et al.l (|2006f ) compiled point-spread- 
function (PSF) photometry for 146,622 stars (point 
sources) in the M33 fields, with photometric uncertain- 
ties of < 10% below V — 23 mag. However, there is as 
yet no published LGGS photometry for extended sources, 
such as star clusters and galaxies. 

We performed aperture photometry of these 392 M33 
star clusters and cluster candidates found in the LGGS 
images in all of the UBVRI bands to provide a com- 
prehensive and homogeneous photometric catalog for 
these objects. The photom etry routine we used is 
iraf/daophot (|Stetson|[i987f) . To determine the total 
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Fig. 1. — Spatial distribution of the 392 star clusters and cluster candidates of M33 which being selected from Saraicdini & M anconel 
(2007) and their loci in the LGGS fields. We determined the photometry for these ob jects based on the LGGS archival images of M33 in 
the UBVRI bands. The large ellipse is the D25 boundary of the M33 disk (dc Vaucouleurs ct al. 1991). The three large squares are the 
LGGS fields. 



luminosity of each cluster, we produced curve of growth 
from y-band photometry obtained through apertures 
with radii in the range 3-40 pixel with 1 pixel increments. 
These were used to determine the aperture size required 
to enclose the total cluster light. The most appropri- 
ate photometric radius that includes all light from the 
objects, but excludes (as much as possible and to the 
extent that this was obvious) extraneous field stars is 
adopted. Figure 2 shows curves of growth for 8 clusters 
selected randomly according to luminosity. In Figure 
2, the most appropriate photometric radius needed for 
photometry is indicated by triangles. In addition, we 
have checked the aperture of every sample object con- 
sidered here by visual examination to make sure that it 
was large enough to include all light from this object, 
but not too large (to avoid contamination from other 
sources). The local sky background was measured in 



an annulus with an inner radius which being larger 1 
pixel than photometric radius and 5 pixels wide, in which 
the mode was used. The instrumental magnitudes were 
then calibrated to the standard Johnson-Kron-Cousins 
U BVRI syst em by compar i ng the published magnitudes 
of stars from IMassev et al.l (|2006j ) , who cal i brated their 
photometry with standard stars of ILandoTtl |l992), with 
our instrumental m agnitudes. Since the magnitudes in 
IMassev et all (|2006t ) are given in the Vega system, our 
photometry is also tied to that system. Finally, except 
for object 216 in U band, which falls in the gap of the 
image, we obtained photometry for 392 objects in the in- 
dividual UBVRI bands. Table 1 lists our new UBVRI 
magnitudes and the aperture radii used (We adopted 
0.258"pixel _1 from the image header.), with errors given 
by IRAf/dao phot. The object names follow the naming 
convention ofi Saraicdini & Ma ncond (j2007j ). 
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Fig. 2. — Curves of growth for 8 clusters of M33 selected randomly 
needed for the photometry. 

To examine the quality and reliability of our photom- 
etry, we compared the aperture magnitudes of the 392 
objects considered here with the magnitudes c o llecte d 
from various sources in ISaraiedini fc Mancond (12007). 
and with previous measurem ents in IPark fe Leg ()2007f ) 
and I San Roman et al.1 (|2009h . There are 18 clusters, 
of which the magnitude scatters in V band between 
this and previous studies (ISaraiedini fe Manconc 120071 : 
IPark fe Leei2007tlSan Roman et alj 2009) are larger than 
1.0 mag, i.e. our apertur e magnitudes are faint e r tha n 
previous me a surem ents i nlSaraiedini fe Mancond (120071) . 
IPark fc Led ((2007T ) and ISan Roman et al.l (|2009f ). We 
listed these objects in Table 2, and we also plotted images 
of these objects in Figure 3. The circles are photomet- 
ric apertures adopted here. From this figure, we can see 
that most of these objects (44, 45, 66, 116, 118, 153, 
195, 221, 231, 250, 253, 276, 338, and 367) are very close 
to one or more bright sources. If photometric apertures 
are larger than the values adopted here, the light from 
these bright sources will not be excluded. The object 46 
is really faint. As we know, for objects in crowed fields 
or for faint objects, different aperture sizes adopted for 
photometry would cause a large scatter in the photomet- 
ric measurement. In fact, from Table 2, we can see that, 
for some star clusters (45, 66, 193, 195, 221, 231, 250, 
and 367), the ph otometric measurements obtained by 
IPark fe Led ((20071 ) are al so very different from the pho - 
to metric data collected byrSaraiedini fc Mancond (|2007t ). 
In iSarajedini fc Manconel (|2007h . the photometric data, 
which are collected from various original catalogs and 
are on different zeropoints, are transformed to the refer- 



according to luminosity. Triangles indicate the radii of the apertures 

ence system of lChandar et al.1 (pj)99a, 20Ql|) by applying 
offsets derived from objects in co mmon between the rel- 
evant c atalog and the data set of IChandar et al.1 (|1999al 
l200lh . IChandar et all (fl999al |2Q0J) derivecHyW or 
BVI photometry of M33 star clusters based on images 
taken with HST/WPC2 with an aperture of r = 2.2" for 

V magnitude measurement and an aperture of r = 1.0 " 
for the measurement of color. In IPark fc Led (|2007f ). 
BVI integrated aperture photometry of M33 star clus- 
ters, which are included in 50' x 80' field of M33 based on 
CCD images taken with the CFH12k mosaic camera at 
the CFHT, are derived with an aperture of r = 4.0" for 

V magnitude measurement an d an aperture of r = 2.0" 
for the measurement of color. ISan Roman et all (2009) 
derived integrated photometry and color-magnitude di- 
agrams (CMDs) for 161 star clusters in M33, using the 
Advanced Camera For Surveys (ACS) Wide Field Chan- 
nel (WFC) onboard the HST. These authors adopted 
an aperture radius of r = 2.2" for V magnitude mea- 
surements and r = 1.5" for the colors. For these 18 
sources, the large magnitu de scatters in V band between 
this and previous studies (ISaraiedini fc Mancond 120071 : 
IPark fc Ledl2007l ISan Roman etalT 2009) come from dif- 
ferent photometric aperture sizes adopted by different 
authors. 

Figures 4, 5 and 6 show the comparison of our photom- 
etry of the clus ters considered here with prev ious photo- 
metric data in ISarajedini fc Mancond (120071). wi t h pre - 
vio us photometric me a surem ents in IPark fc Led (2007) 
and ISan Roman et al.l (|2009f ). Objects 46, 116, and 193 
are not included in the figure of AV comparison of Fig- 
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ure 4 because of too large values of AV to be drawn in 
the figure. The photometric offsets and rms scatter of 
the differences between previous measurements and our 
new magnitudes are summarized in Tables 3, 4 and 5. 

From Figures 4, 5 and 6 and Tables 3, 4 and 5, 
we can see that, our measurements in V band get 
systematically fainter than the photometric data in 
iSaraiedini fe Mancond (120071). an d the photometric mea- 
surem ents in IPark fe Led (|2007) and I San Roman et all 
(2009]) for fainter sources (V > 19). Except for the 
(B — V) d i fferenc e be tween this study and t hose of 
IPark fe Led (|2007l ) and iSan Roman et all (|2009l ). which 
turned out to be 0.127 ± 0.013 with a = 0.161 and 
0.428±0.066 with a = 0.256, both the (B-V) and (V—I) 
co lors obtained here are in good agreement with t hose 
inlSaraiedini fe Mancond (j2007l ). IPark fe Led (|2007t ) and 
ISan Roman et all (120091). For th e {B - V) colors ob- 
tained by lSan Roman et all (|2009h , we will discuss them 
in §3.2 and 3.3. 

To check whether and how seriously aperture vari- 
ations affect the photometric measurements, we per- 
formed test with the same size aperture for all objects 
considered here. We chose 3.354" (corresponding to 
13 pixels in the LGGS images) as a radius for obtain- 
ing photometric magnitudes of objects considered here. 
This aperture size is nearly in between 2.2" and 4.0", 
which are chosen to o btain V magnitude measurem ents 
of M33 star cluste r s bvlChandar et alJ (Il999dl2^0l and 
ISan Roman et al.l (|2009h . and IPark fe Led(|2007| ). re- 
spectively. Figures 7, 8 and 9 show the comparison of our 
photometry of the clusters consi dered here with previ- 
ous ph otometric data collected bv lSaraiedini fe Mancone] 
( 2007) , an d with previous p h otome try of IPark fe Led 
( 20071 ) and ISan Roman et al.l ((2009). Tables 6, 7 and 
8 summarize photometric offsets and rms scatter of the 
differences between previous measurements and our new 
magnitudes. It is evident that the photometries ob- 
ta ined with a radius of 3.354" agree good with t hose 
inlSaraiedini fe Mancond (|2007| ). IPark fe Led (|2007ft and 
ISan Roman et al.l (|2009j ). From Fi gures 7, 8 and 9 
and Tables 6, 7 and 8, we can see that, except for 
the (B — V ) differ ence between our study and those of 
IPark fe Led (|2007l) and ISan Roman et all (j2009D . which 
turned out to be 0.107 ± 0.011 with a = 0.154 and 
0.405±0.068with a = 0.263, both the (B-V) and (V-I) 
colors and V magnitudes obtained here are in good 
agreement with previo u s pho to metric meas u remen ts in 
Saraiedini fe Mancond (120071) . IPark fe Led (120071) and 
San Roman et al.l (|2009l) . and there are no evident dif- 
ference bet ween the photometric ze r opoin t here as com- 
pared with [Saraiedini fe Mancond (j2007l ). IPark fe Led 
(|2007l) and ISan Roman et al.l (|2009f ). There are 10 clus- 
ters, of which the magnitude s catters in V band be- 
tween this study and th ose of ISaraiedini fe Mancond 
(l2W^ . |Par¥fe Led (120071) and ISan Roman et alJ (120091) 
are larger than one magnitude, i.e. our photomet- 
ric measurements are f ainter o r brighter than tho se in 
Saraiedini fe Mancond (120071) . IPark fe Led (|2007l) and 
San Roman et al.l (|2009D . By comparing Table 2 with 
Table 9, we find that, except for object 196, the V mag- 
nitude of which is nearly not dependent on aperture size, 
the V magnitudes of other common objects (46, 193, 195, 
and 231 ) decrease with aperture sizes. For objects 90 
and 132 in Table 9, the V magnitudes obtained with an 



aperture radius of r — 3.354" here are all brighter than 
previous measurements, however, for object 426 in Table 
9, the photometric magnitude obtained with an aper- 
ture radius of r — 3.3 54" here is still fainter t han p revi- 
ous measurements in iSarajedini fe Mancond (|2007t ) and 
IPark fe Led (pool . For objects 132, 193, 231, 240 and 
426, our photomet ric measurements a re in good agree- 
ment with those of IPark fe Led (|2007f ). In addition, for 
object 236, our p hotometric measurement is in agree- 
ment with that of ISaraiedini fe Mancond (|2007| ). but is 
brighter than that of IPark fe Led (|2007j ). We also note 
that, in Table 9, there are only 3 objects (90, 195, and 
236), of which t he V magnitude sc atters between this 
study and that of IPark fe Led (|2007f ) are larger than 1.0 
mag. 

3. STATISTICAL PROPERTIES OF M33 STAR CLUSTERS 
3.1. Sample 

Our statistical sample contains 521 confirmed M33 
star clusters, of which 254 have UBVRI photom- 
etry obta ined here, 35 ha ve BVI photometry ob- 
tained by IPark fe Leel 120071). 117 have BVI photome- 
try obtained by ISan Roman et all (I2009D. and 115 have 
BVI photometry obtained by iZloczewski fe Kaluznvl 
(2009). These star clusters were confirmed based 
on the HST or high-resolution ground-based imag- 
ing (see [Saraiedini fe Mancond 120071: IPark fe Led 120071 : 
ISan Roman et aLll2009t IZloczewski fe Kaluznvl [20091 for 
details). Figure 10 shows the spatial distribution of the 
521 confirmed M33 star clusters. The large ellipse is 
the D 25 boundary of the M33 disk (|de Vaucouleurs et all 

3.2. Color-magnitude diagram 

The color-magnitude diagram (CMD) provides a qual- 
itative model-independent global indication of cluster- 
formation history that can be compared between galax- 
ies, because (B — V)o and (V — I)o are reasonably 
good age indicators, at least between young and old 
popula tions, with a s econda ry dependence on metal- 
licity (jChandar et al.l Il999b| ). CMDs of M33 clus- 
ters have been previously discussed in the litera- 
ture ([Christian fe Schommerlll982l 119881: iChandar et all 
Il999bt IPark fe Ledl2007D ~ However, with a much larger 
cluster sample, it is worth investigating them again. 
Figure 11 displays the integrated My — (B — V)q and 
My -(V- 1) CMDs of the sample star clusters of M33. 
The absolute magnitudes of the star clusters were derived 
for the adop ted distance modulu s of (m — M) = 24.69 
obtained by iGalleti et all ([20041 ) The interste l lar ex - 
tinction curve, A\, is taken from iCardelli et ail (|1989|) . 
R v = A V /E(B - V) = 3.1. For reddening values o f the 
star clusters, we used t hose in IPark fe Leel (120071) and 
ISan Roman et al.l (I2009D. For s tar clu sters, IPark fe Lee] 
(|2007l ) and ISan Roman et al.l 1)20091) did not present 
their reddening values, we adopted a uniform value of 
E(B — V) = 0.1, as typical of the published values for the 
line-of -sight reddenings to M33 as lSarajedini fe Mancond 
(2007) adopted. Below each CMD in Fi gure 11 we have 
plotted the cluster distribution in color space. To the 
right of each CMD in Figure 11 we have shown a his- 
togram of the clusters' absolute V magnitudes. 

From Figure 11, we can see that, the star clusters are 
roughly separated into blue and red groups with a color 
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Fig. 3. — Finding charts of 18 star clusters and candidates of M33 in the LGG S V band, of which the magn itude scatters in V band 
between this and those studies of Saraicdini & Manconc (2007), Park & Lcc (2007) and San Roman et al. (2009) arc larger than 1.0 mag, 
i.e. our measurements are fainter than those in Saraicdini & Manconc (2007), Park & Lcc (2007) and San Roman ct al. (2009). The circles 
are photometric apertures adopted in this paper. 
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Fig. 5. — Comp arisons of our photometry of M33 star clusters and candidates in the UBVRI bands with previous photometry in 
IPark & Lee! fiooj ). 



boundary of (B - V) ~ 0.5 in the M v — (B — V)o 
CMP (vertical das hed line). This feature is also found by 
IPark fe Led (l2007[) with a smaller s ample. In fact, Figure 
6 of ISaraiedini fe Manconi ()2007D also shows this color 
separation. However, this separation in the My— (V— I)o 
CMD is not as clear as in the M v - (B - V) CMD, 
which was also shown by IPark fe Lei (|2007| ). Fi gure 11 
shows that the cluster luminosity function peaks near 
My ~ —6.0 mag. In addition, there are some very red 
star clusters, the (B — V)o colors of which are much red- 
der than 1.0 mag: (B - V) = 1.959, 1.679, and 1.495 
for clusters 116, 279, and 367 according to the photom- 
etry here. The (B — V)o colors of clusters 279 a nd 36 7 
which being na med 89 and 2 14 in IPark fe Lei (|2007|) . 
also derived by IPark fe Led (120071) : 1.597 and 0.521. 
There is one star cluster, the (B — V)q color of which 
is muc h bluer than —0.5 mag: {B — V)o — —0.840 for 
111 of iSan Roman et al.l (|2009[) ac cording to the pho- 
tometrv of iSan Roman et al.l (|200"9l ). We did not derive 
the photometry for this star cluster. For the (V — I)q 
colors, there is one star cluster with (V — I)q = 3.109: 
cluster 216 of lSaraiedini fe Mancond (|2007D according to 
the photometry here. There is not previous photometry 
for cluster 216. From Figure 11, we also see that, the 
faintest star clusters identifi ed so far in M33 are from 
iZloczewski fe Kaluznvl (|2009l ). there are about eight star 
clusters fainter than —4.0 mag in V band. 

By adding models to the CMDs, we can obtain a 
more detailed history of cluster for mation. Three fad- 
ing lin es (My as a function of age) of lBruzual fe Charlotl 
(2003) for a metallicity of Z = 0.004, Y = 0.24 which 



being thought to be a ppropriate for M33 star clusters 
(IChandar et al]ll999bfl , assuming a Salpeter initial mass 
function (|Salpeterlll955f ) with lower and upper-mass cut- 
offs of ?71l = 0.1 Mq and mrj = 100 M Q , and using 
the Padova-1994 evolutionary tracks, are plotted on the 
CMDs of M33 star clusters for three different total ini- 
tial masses: 10 5 , 10 4 , and 10 3 Mq. The majority of 
M33 star clusters fall between these three fading lines. 
From Figure 11, we note that none of the youngest clus- 
ters (~ 10 7 yr) have masses app roaching 10 5 Mq, whic h 
is consistent with the results of Chandar et al.l ((1999^ . 
The fading lines show that, qualitatively, roughly half the 
star clusters here are consistent with the 10 to 10 5 Mq 
mass models. For ages older than 10 9 yr, some clusters 
with substantially higher masses are seen. From Fig- 
ure ill_ ! _we_caii_seethat J _some (B — V) colors obtained 
by ISan Roman et al.l ([2009f) are not consistent with the 
SSP lines. 

3.3. Color-color diagram 

Figure 12 shows the integrated (B — V)q versus (V— 7)o 
color-color diagram for M33 star clusters. Galactic glob- 
ular clusters from the on-line data base of Harris (1996) 
(2010 update) are also plotted for comparison. We over- 
plotted the theoretical evolutionary path for the single 
stellar population (SSP; Bruzual & Chariot 2003) for 
Z = 0.004, Y = 0.24 that was appropriate for M33 
(|Chandar et al.l [l999bl. For comparison, the evolution- 
ary path of the SSP for Z = 0.02, Y = 0.28 is also over- 
laid. 

In general, the star clusters in M33 are located along 
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San Roman et al 

the sequence that is consistent with the theoretical evo- 
lutionary path for Z = 0.004, Y = 0.24, while some 
are on the redder or bluer side in the (V — I)o color. 
However, it is noted that most of sample star clus- 
ters from I San Roman et al.1 ([2009D are above the SSP 
lines. I n addition, compa red with the color-color dia- 
gram in iPark fc Led (|2007f ) , we find that the photometry 
in this study i s shifte d below the SSP lines more than 
in IPark fe Leel (|2007l ). i.e. the sample clusters in this 
paper are on the redder side in the (B — V) color. In 
fact, from Figure 5 and Table 4, we can see that the 
(B — V) colo rs obtained here ar e 0.127 ± 0.013 redder 
than those of IPark fe Led (|2007| ). From Figure 12, we 
also find out that, the photometry for the most Galac- 
tic globular clusters is also below the SSP lines. The 
continuous distribution of star clusters along the model 
line indicates that M33 star clusters have been formed 
continuously from the epoch of th e first star cluster for- 
mation until recent times (see also IPark fe Ledf2007f ). In 
addition, Fi gure 12 also shows t hat, s ome (B — V) colors 
obtained by I San Roman et al.l (|2009T ) are not consistent 
with the SSP lines. 

Based on the integrated (B — V)o versus (V— I)o color- 
color diagram in Figure 12, we can select old globular 
cluster candidates in M33 which being overlapped with 
the Galactic globular clusters. There are ~ 50 star clus- 
ters which being overlapped with the Galactic globular 
clusters that are old globular clusters candidates in M33. 

4. SUMMERY AND CONCLUSIONS 

In this paper, we present UBVRI photometric mea- 
surements for 392 star clusters and cluster candidates in 



the field of M33 base d on archival images from the LGGS 
(jMassev et al.l [20061 ) . These sample star clusters and 
cluster candidates of M33 are selected from the most re - 
cent star cluster catalog of lSarajedini fc Mancond ()2007f ) 
which being compiled based on eight existing catalogs. In 
this catalog, the authors listed parameters such as cluster 
positions, magnitudes and colors in the UBVRIJHK S 
filters, and so on. However, a large fraction of objects 
in this catalog do not have previously published pho- 
tometry. So, the photometric measurements in this pa- 
per supplement this catalog. Detailed comparisons show 
that, in general, our photometry is in agreement with 
previous measurements. Positions (right ascension and 
declination) for some clusters are corrected here. 

Combined with previous literature, we obtained a large 
sample of M33 star clusters including 521 objects. Based 
on this sample of M33 star clusters, we present some 
statistical results: 

(1) none of the M33 youngest clusters (~ 10 7 yr) have 
masses approaching 10 5 M Q ; 

(2) roughly half the star clusters are consistent with 
the 10 4 to 10 5 M Q mass models; 

(3) the continuous distribution of star clusters along 
the model line indicates that M33 star clusters have been 
formed continuously from the epoch of the first star clus- 
ter formation until recent times; 

(4) there are ~ 50 star clusters which being overlapped 
with the Galactic globular clusters on the color-color di- 
agram, and these clusters are old globular clusters can- 
didates in M33. 
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Fig. 7. — Comparisons of our photome try of M33 star clusters and candidates in the UBVRI bands with previous measurements being 
collected in Saraicdini & Mancone (2007). Photometries of M33 star clusters are derived with an aperture of r = 3.354" (13 pixels) in this 
paper. 
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Fig. 8. — Comp arisons of our photometry of M33 star clusters and candidates in the UBVRI bands with previous photometry in 
Park & Lcc (2007). Photometries of M33 star clusters are derived with an aperture of r = 3.354" (13 pixels) in this paper. 
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Fig. 9. — Com p arison s of our photometry of M33 star clusters and candidates in the UBVRI bands with previous photometry in 
ISan R oman ct ah (2009). Photometries of M33 star clusters are derived with an aperture of r = 3.354" (13 pixels) in this paper. 
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denote the star clusters in Park & Lcc (2007), red open circles denote the star clusters in[San Roman ct al. ( 200 9]) , and black crosses de note 
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New UBVRI photometry of M33 star clusters and candidates. 


Object 




U 






B 




V 




R 






1 








mag 




mag 




mag 


mag 




mag 




// 


1 


on n/iQ 

ZU.U4y 


_j_ 
Zt 


0.019 


on 000 

Z\J.Zt)Z 


_l_ 

zt 


0.029 


90 1 OQ 
ZU. IZo 


-U n ooo 
it u.uzy 


on on2 

ZU.ZUo 


_|_ 

zt 


0.036 


on OQQ 

zu.zoy 


4_ 
zt 


0.043 


2.064 


3 


91 1 HA 
Zl . lo4 


4_ 

zl 


0.053 


91 027 
Zl.UO / 


_1_ 
ZL 


0.064 


90 A^ q 
zu.4iy 


nz u.U4z 


90 1 07 
zu. iu / 


ZL 


0.041 


1 Q 207 

ly.ou t 


4_ 

ZL 


0.037 


2.322 


4 


90 ACi^ 


ZL 


0.024 


91 09/1 
Z1.UZ4 


_1_ 
ZL 


0.035 


90 7^ 
ZU. 1 OO 


_|_ n C\AA 
It U.U44 


90 fiOfi 
ZU.DUD 


_|_ 

ZL 


0.051 


90 ^O^ 
ZU.OUO 


4_ 

ZL 


0.050 


2.322 


6 


90 99^ 


J_ 
ZL 


0.035 


90 97fi 
ZU.Z i Xj 


-U 
ZL 


0.047 


1 Q 7(\7 

iy . lui 


4- 0zl9 

IL U.U'lZ 


19 444 


4_ 

ZL 


0.038 


1 2 Q70 

io.y / u 


4- 

ZL 


0.032 


3.096 


7 


1 7 7A'\ 
1 1 . t 40 


4_ 
ZL 


0.010 


1 Q 0(^0 

ly.uou 


_1_ 
ZL 


0.017 


1 2 271 
lo.o / 1 


_i_ n 090 
It u.uzu 


1 2 ^90 
lo.OZU 


ztz 


0.019 


1 2 272 
lo.o / 


4_ 

ZL 


0.034 


3.870 


8 


90 oo/i 
ZU.UU4 


_j_ 

zt 


0.028 


1 Q Q27 

iy.yo / 


_|_ 

Zt 


0.034 


1 Q c;Q/1 

iy .oy4 


4- n noo 
it u.uzy 


1 Q Q/1 A 
iy.o44 


4_ 
zt 


0.025 


1 Q 002 

iy .uzo 


4_ 
zt 


0.023 


2.580 


9 


1 1 m o 
1 / .yiz 


1 

zt 


0.007 


10 ni<; 
lo.UlD 


1 

zt 


0.009 


1 7 ftno 
1 / .Duy 


1 n nn2 
it U.UUo 


1 7 QQ1 

1 / .ool 


1 

zt 


0.007 


1 a non 

id. yzy 


1 

zt 


0.006 


3.612 


10 


1 O 7/1 1 

iy . ( 41 


_j_ 
zt 


0.028 


1 Q f;Q7 

iy.oy / 


_l_ 
zt 


0.025 


1 2 72Q 

lo. 1 oU 


J. n fl17 
it U.U1 / 


1 2 OQ/1 

io.zy4 


4_ 
zt 


0.016 


1 7 F.7P. 
1 i .D i 


4_ 
zt 


0.011 


3.096 


11 


90 nc;n 

ZU.UOU 


_j_ 
zt 


0.020 


on 7QO 
ZU. / uz 


_l_ 

zt 


0.037 


90 fiOfi 
ZU.DZo 


_i_ n o/io 

it U.U4U 


On 7QO 
ZU. / oU 


4_ 
zt 


0.046 


on 2nQ 
ZU.oUo 


4_ 
zt 


0.059 


1.548 


15 


1 2 QQ7 

lo.yo ( 


_j_ 
zt 


0.015 


1 2 Q2f^ 

lo.yoo 


_l_ 
zt 


0.020 


10 CIO 

lo.OlZ 


4. n nit; 
it U.U10 


12 1 72 
lo.l / O 


4_ 
zt 


0.013 


1 7 70 A 
1 l . i Z4 


4_ 
zt 


0.012 


3.354 


16 


in 11/1 
iy . 114 


_j_ 
zt 


0.010 


1 Q 1 Q1 

ly.iyi 


_l_ 
zt 


0.012 


1 2 2/1 
lo.o4Z 


_i_ n 01 

it U.U1U 


1 2 fi/IO 
lo.D4U 


4_ 

zt 


0.011 


1 2 Qn/i 

lo.oU4 


4_ 
zt 


0.011 


2.580 


17 


90 A^K'X 
ZU.400 


4- 

ZL 


0.052 


90 3.Q7 

zu.oy / 


_l_ 

ZL 


0.056 


1 Q fi21 
iy .Dol 


It U.UOD 


1 Q 

iy.000 


4_ 

ZL 


0.039 


1 Q 91 1 

iy .zi 1 


4_ 

ZL 


0.040 


3.096 


18 


90 Rfl7 

zu.uy i 


_j_ 
zt 


0.023 


OI fi07 
Zl .DZ / 


_l_ 

zt 


0.055 


OI ^A 1 
Zl .041 


4- n nfif; 

it U.UDO 


OI fi77 


4_ 
zt 


0.070 


91 ^A A 
Zl .044 


4_ 
zt 


0.089 


1.032 


20 


90 one; 
zu.zyo 


_j_ 
zt 


0.026 


on 1 ^2 

ZU.lDo 


_l_ 

zt 


0.024 


iy .Dy4 


4- n noA 

± U.UZ4 


1 Q Q7f; 

iy.o / 


4_ 
zt 


0.023 


1 Q n27 

iy .Uo / 


4_ 
zt 


0.024 


2.838 


21 


1 2 OfiO 
lo.UDU 


4- 

ZL 


0.014 


1 2 Q22 
lo.yoo 


_1_ 
ZL 


0.022 


1 2 7^2 
lo. 1 00 


_|_ n 09zL 
It U.UZ^l 


lO.OUO 


4_ 
ztz 


0.019 


1 2 7^2 

lo. t Oo 


4_ 

ZL 


0.028 


2.838 


22 


90 con 
ZU.oUU 


_j_ 
zt 


0.026 


OI t^z\ 1 
Zl .001 


_l_ 

zt 


0.044 


OI Q2/1 
Zl .Oo4 


4- n nc.n 

it u.uoy 


01 nt;n 
Z1.U0U 


4_ 
zt 


0.059 


91 no2 

Zl .UZo 


4_ 
zt 


0.082 


1.548 


23 


1 O A Qfi 

iy .4oo 


_j_ 
zt 


0.017 


iy. / do 


_l_ 

zt 


0.026 


1fl C/IC 

iy .040 


4- n noK 

± u.uzo 


1 q 020 
ly.zou 


4_ 
zt 


0.024 


1 2 

lo.UDU 


4_ 
zt 


0.018 


2.064 


26 


12 171 
lo. 1 / 1 


_j_ 
zt 


0.007 


lo. IZO 


_l_ 

zt 


0.007 


1 7 7t;o 
1 1 . ( oz 


4- n nn7 
it U.UU/ 


1 7 t^Qfi 

1 / .OoD 


4_ 
zt 


0.007 


1 7 oi c; 

1 i .ZlO 


4_ 
zt 


0.009 


4.128 


28 


90 2QQ 


_j_ 
zt 


0.035 


OO t;07 

zu.oy / 


_|_ 

zt 


0.032 


1 o 2/i n 
iy .o4u 


4- n not; 

it U.UZO 


in qci 

ly.ooi 


4_ 

zt 


0.021 


1 2 Q/1 2 

io.y4o 


4_ 
zt 


0.021 


2.838 


29 


iy .404 


_j_ 
zt 


0.013 


1 Q c;o2 
ly.ozo 


_l_ 
zt 


0.015 


1 Q 07Q 

iy .z / 


4. n nie 

it U.U1D 


1 Q OOO 

iy. zzz 


4_ 

zt 


0.019 


1 Q QQO 
iy .UoZ 


4_ 
zt 


0.021 


2.580 


30 


1 Q 4Q1 

iy .^y i 


zt 


0.016 


90 ^Q2 

zu.oyo 


_l_ 

ZL 


0.034 


90 ROA 
ZU.OZ4 


_i_ n 0^2 

It U.UOo 


90 A&(\ 
ZU. 4DD 


4_ 

ZL 


0.036 


90 (^^9 
ZU.DOZ 


4_ 

ZL 


0.039 


1.032 


31 


90 e;q2 
ZU.Doo 


_j_ 
zt 


0.042 


on Am 
zu. Diy 


_l_ 

zt 


0.052 


00 n7n 
ZU.U / u 


4- n nQ7 
it U.Uo/ 


1 Q fiQfi 

iy.DyD 


4_ 
zt 


0.031 


1 Q 9/1 1 
iy .Z41 


4_ 
zt 


0.024 


2.322 


32 


1 2 290 

lo.ozy 


_j_ 
zt 


0.010 


1 Q 070 

ly.u ( u 


_l_ 

zt 


0.012 


1 2 727 
lo. tot 


_i_ n 01 

it U.U1Z 


1 2 fifi2 

lo.DDo 


4_ 

zt 


0.014 


10 C1Q 

lo.oiy 


4_ 
zt 


0.017 


1.806 


33 


90 990 

zu.zzy 


_j_ 
zt 


0.030 


on QQ1 
ZU.ool 


_l_ 

zt 


0.037 


1 Q 22n 

iy .oou 


4- n nQi 
it U.Uol 


1 Q 72Q 

iy. / 00 


4_ 
zt 


0.037 


1 Q 

iy .ODD 


4_ 
zt 


0.038 


2.064 


34 


90 fifil 

ZU.DOl 


4- 

ZL 


0.037 


90 20^ 

zu.oyo 


_1_ 
ZL 


0.052 


90 

ZU.OOD 


_i_ n c\A(\ 

It U.U4D 


1 n 72^ 

iy. / 00 


4_ 

ZL 


0.036 


1 Q 990 

iy. zzu 


4_ 

ZL 


0.027 


1.806 


35 


1 7 fiC.7 
1 ( .00 ( 


_j_ 
zt 


0.006 


1 2 fc*7K 

lo.D 1 


_l_ 

zt 


0.012 


1 2 fiOO 

lo.oyz 


it U.U1D 


1 2 Q/1 1 
lo.o41 


4_ 

zt 


0.016 


1 2 c;Q/1 
Io.0o4 


4_ 
zt 


0.021 


1.806 


36 


1 O 229 

ly.ooz 


_l_ 

zt 


0.026 


1 O 2/1 O 

iy.o4z 


_l_ 

zt 


0.028 


1 Q A A Q 
iy .44o 


4- n not; 
it U.UZO 


1 q ot;fi 
ly.zoD 


4_ 
zt 


0.025 


1 o nnft 
iy .uud 


4_ 
zt 


0.024 


2.064 


37 


ly.yyo 


_l_ 

ZL 


0.021 


1 n 22fi 

iy .00D 


_L 
ZL 


0.028 


1 Q AICi 

iy .4ou 


_i_ n 09^ 

It U.UZO 


1 n OQ^ 
ly.uyo 


4_ 

ZL 


0.023 


1 2 f!29 
I0.D0Z 


4_ 

ZL 


0.022 


2.322 


38 


91 Al^ 

Zl.^tOO 


-L 
ZL 


0.063 


91 OAA 

Zl .Z^i^t 


ZL 


0.069 


1 Q fiQO 

iy .oyu 


_|_ n 099 

It u.uzz 


122^9 
lo.ooz 


4_ 

ZL 


0.014 


12 1 07 
lo. IU t 


4_ 

ZL 


0.009 


1.806 


40 


1 Q 279 

ly.o ( z 


_|_ 

zt 


0.033 


in 01c 

iy .oio 


1 

zt 


0.036 


1 Q 007 

ly.uz / 


-U n nof; 

zt U.UZO 


1 2 «7A 
lo.D / 4 


4_ 
zt 


0.023 


1 2 9/1 A 
lo.Z44 


4_ 
zt 


0.019 


3.096 


41 


in nc:o 

ly.uoo 


_|_ 

ZL 


0.010 


1 Q OQ 1 ^ 

iy .uyo 


_L 
ZL 


0.012 


12210 

lo.olU 


4-0 019 
Zt U.U1Z 


1 2 fi(^2 
lo.DDo 


4_ 

ZL 


0.014 


1 2 A(\0 
lo.4DZ 


4_ 

ZL 


0.017 


3.096 


42 


1 2 10A 


_|_ 

ZL 


0.030 


1 c «2Q 

lo.Doy 


ZL 


0.027 


1 2 ^^7 
lo.OO 1 


_|_ n 09(^ 
Zt U.UZD 


1 2 402 
lo.4Uo 


_l_ 

ZL 


0.033 


12 1 7^ 
lo.l 1 O 


4_ 

ZL 


0.031 


3.612 


44 


90 Q2Q 

zu.yoy 


_|_ 

zt 


0.044 


90 29Q 


J_ 

zt 


0.046 


on 1 en 

ZU. loU 


4- O OQ2 
it U.Uoo 


1 Q 72Q 

iy . / oy 


zt 


0.034 


1 Q /102 
iy .4Uo 


4_ 
zt 


0.037 


1.290 


45 


Q1 A AO 
Z1.44Z 


_|_ 

zt 


0.055 


OI nt;e; 

zi.uoo 


1 

zt 


0.046 


on 1 7n 

ZU. 1 IK) 


1 n nQo 
it U.voZ 


m cm 

ly.Diu 


1 

zt 


0.024 


1 n 1 on 
iy. 1ZU 


1 

zt 


0.023 


1.290 


46 


Zo. 1U0 


1 

zt 


0.190 


OQ OA Q 


1 

zt 


0.222 


OO crc;fi 
ZZ. 00D 


-L- n 1 fiQ 
it U.lDo 


OI (\AR 

zi.y4D 


1 

zt 


0.118 


OO 1 c;o 
ZZ. lOz 


1 

zt 


0.159 


1.032 


47 


1 7 K.AQ 
i / .04y 


_|_ 

ZL 


0.014 


1Q C1Q 

lo.oiy 


_L 
ZL 


0.020 


1 2 ^O^ 
lo.OUO 


_|_ n 090 
it U.UZU 


1 91 a 
lo. Z ID 


_l_ 

ZL 


0.021 


1 2 A29 
lo.4oZ 


4_ 

ZL 


0.029 


2.580 


48 


1 7 £92 
1 I .OZo 


_|_ 

ZL 


0.008 


1 2 27^ 
lo.o 1 O 


ZL 


0.020 


1 2 4Q1 

io.4y 1 


4-0 017 
Zt U.U1 / 


1 2 0^7 
lo.UO / 


4_ 

ZL 


0.016 


1 2 9Q7 

lo.zy 1 


4_ 

ZL 


0.024 


3.354 


49 


ly.OOZ 


_|_ 

ZL 


0.021 


1 Q 1 OQ 

iy . izy 


ZL 


0.020 


1 2 ^9^ 


4-0 01^ 
Zt U.UIO 


I 7 7^9 

II . 1 OZ 


_|_ 

ZL 


0.010 


1 7 9^2 
1 ( .ZOo 


4_ 

ZL 


0.008 


3.096 


51 


90 1 ^1 
ZU. 101 


_|_ 

ZL 


0.018 


90 Q2Q 

zu.yoy 


_|_ 

ZL 


0.029 


90 2(^Q 
ZU.oDy 


_|_ n r\QA 
Zt U.U04 


90 Q^O 

zu.you 


_|_ 

ZL 


0.044 


91 O^^ 
ZI.UOO 


4_ 

ZL 


0.055 


1.032 


52 


90 A«7 
ZU.40 / 


_|_ 

zt 


0.041 


9Q /I7Q 

zu.4 ( y 


_j_ 

zt 


0.044 


1 Q 772 

iy. 1 10 


4- n oqc; 

it U.UvjO 


1 o a 1 n 
iy .4iu 


l_ 

zt 


0.031 


1 q ni 2 
ly.uio 


4_ 

zt 


0.029 


2.322 


53 


1 2 ROQ 

lo.ouy 


_|_ 

ZL 


0.007 


1 2 (\^7 
lo.DO 1 


_|_ 

ZL 


0.009 


1 2 92^ 
I0.Z0O 


4-0 010 
Zt U.U1U 


10 flKC, 

lo.UOO 


_|_ 

ZL 


0.010 


1 7 (\A^ 
1 ( .D40 


4_ 

ZL 


0.010 


3.096 


54 


90 ^97 
ZU.OZ I 


_J_ 
ZL 


0.031 


90 997 
ZU.ZZ ( 


_|_ 

ZL 


0.033 


1 Q R2^ 

ly.ooo 


_|_ n r\0« 
Zt U.UZD 


1 Q 902 

iy . zuo 


_|_ 

ZL 


0.025 


12 219 
lo.olZ 


4_ 

ZL 


0.023 


2.064 


55 


90 K1 2 
ZU.Olo 


_|_ 

Zt 


0.047 


9Q Q71 
ZU.O ( 1 


_j_ 

zt 


0.036 


1 Q 7^0 

iy. ( oz 


4- n nQA 

it U.UvjD 


1 Q 977 

iy .z / / 


l_ 

zt 


0.032 


1 2 «f\7 

lo.DU 1 


4_ 
zt 


0.023 


3.096 


56 


1 Q 2^2 

ly.ooo 


_|_ 

zt 


0.027 


9n nnn 
zu. yuu 


_|_ 

zt 


0.046 


on QQQ 

zu.yovj 


4- n r\z.A 

it U.U04 


91 nc;i 

Zl .UOl 


zt 


0.066 


91 A 7^ 
Z1.4 ( 


4_ 

zt 


0.130 


1.032 


58 


1 Q fi<^2 

ly.ooo 


_|_ 

ZL 


0.021 


1 Q QC\a 

iy .oud 


_L 
ZL 


0.024 


1 Q QCC/1 
iy.OQ4 


_|_ n 094 
Zt U.UZ4 


1 Q 072 

iy .u 1 


_l_ 

ZL 


0.024 


1 2 R9^ 
lo.DZO 


4_ 

ZL 


0.022 


3.096 


59 


lo.yoo 


_|_ 

ZL 


0.004 


I 7 'XQA 

I I .oy4 


ZL 


0.005 


1 7 02Q 

1 / .uoy 


_i_ n nna 

Zt U.UUD 


1 27Q 

iD.o 1 y 


4_ 

ZL 


0.006 


1 (\ AQ9 

iD.4yz 


4_ 

ZL 


0.007 


3.096 


61 


90 no/i 

ZU.UZ4 


_|_ 

zt 


0.030 


1 Q 2fi2 

iy .0D0 


_|_ 

zt 


0.034 


1 Q 07 A 

ly.z ( 4 


4- n OQn 
it U.UoU 


1 2 Q/1fi 
lo.y4D 


4_ 
zt 


0.030 


12 Q/1 
lo.o4D 


4_ 

zt 


0.027 


2.838 


63 


90 qc;q 
zu.uoy 


_|_ 

zt 


0.025 


9n noo 
zu.uyz 


J_ 

zt 


0.029 


1 Q 

iy.0Dy 


4- n nQn 
it U.UoU 


1Q OK 

iy .Z40 


zt 


0.031 


1 2 Q/1 c; 

io.y4o 


4_ 

zt 


0.031 


2.064 


65 


1 Q 2/lfi 

iy.o4o 


_|_ 

ZL 


0.024 


1 Q &7A 

iy .d 1 4 


ZL 


0.022 


1 Q f\1A 

iy.uo4 


4- 01 Q 

it u.uiy 


1 2 ^Q(^ 

lo.oyo 


4_ 

ZL 


0.020 


1 2 02^ 


4_ 

ZL 


0.020 


3.354 


66 


90 f;77 
ZU.O ( i 


_|_ 

zt 


0.035 


On /17Q 

zu.4 / y 


_|_ 

zt 


0.042 


1 Q OA Q 

iy.z4y 


4- n no/; 

it U.UZD 


1 2 QQ7 

I0.0U / 


zt 


0.014 


1 7 Q/1 2 
1 / .O4o 


4_ 

zt 


0.012 


1.548 


67 


1 2 07Q 
lo.Z I O 


_|_ 

zt 


0.008 


1 2 fi72 
lo.D 1 


_j_ 

zt 


0.011 


12/1 7Q 

10.4 ( 


4- n m 9 

it U.U1Z 


1 2 /IOI 
lo.4Zl 


l_ 
zt 


0.013 


12 1 2fi 

lo. loD 


4_ 

zt 


0.015 


1.806 


68 


1 2 2Q/1 

lo.oo4 


_|_ 

zt 


0.017 


1 2 QfiO 

lo.yDz 


J_ 

zt 


0.018 


1 2 KQO 

I0.D0U 


4- n noo 

it U.UZZ 


1 2 /IQ2 

io.4yo 


zt 


0.026 


1 2 nnfi 

lo.UUD 


4_ 

zt 


0.026 


3.096 


70 


17 trcn 

i { .ooy 


_|_ 

ZL 


0.006 


1 7 2Q*i 

1 / .oyo 


_L 
ZL 


0.008 


1 7 ^22 
1 ( .Ooo 


_i_ n 002 

Zt U.UUo 


17/110 

1 I .^ilU 


_l_ 

ZL 


0.008 


1 7 OQO 

1 / .uyu 


4_ 

ZL 


0.008 


2.322 


71 


1 Q 7«2 

iy. i Do 


_|_ 

ZL 


0.027 


1 Q 7fiQ 

iy . < oy 


ZL 


0.031 


1 Q 1 91 
iy. 1Z1 


_|_ n 091 
it U.UZ1 


1 2 79^ 
lo. / ZO 


_l_ 

ZL 


0.018 


1 2 ^00 
lo.OUU 


4_ 

ZL 


0.018 


2.580 


72 


in QIC 
ly.y lo 


_|_ 

ZL 


0.019 


90 0^^ 
zu.uoo 


ZL 


0.023 


1 Q (\OA 

ly.ozo 


Zt U.UZD 


1 Q A(\7 
iy .4D / 


_|_ 

ZL 


0.032 


1 Q 1 21 

iy. loi 


4_ 

ZL 


0.041 


2.322 


74 


in oc:o 

iy.ooo 


_|_ 

ZL 


0.029 


90 070 
ZU.U ( u 


_L 
ZL 


0.037 


1 Q £0*3 

ly.ouo 


_|_ n O^Q 

it u.uoy 


1 Q /11 A 


4_ 

ZL 


0.051 


1 2 2QQ 

lo.oyy 


4_ 

ZL 


0.052 


2.580 


75 


OH K29 
ZU.OoZ 


_|_ 

zt 


0.041 


90 c;QQ 
ZU.Doo 


1 

zt 


0.043 


1 Q Q1 7 

iy.y 1 ( 


4- n OQ/I 
it U.Uo4 


1 o c; f;i 
iy .001 


l_ 

zt 


0.030 


IO QIC 

io.y id 


4_ 

zt 


0.027 


2.064 


76 


1 Q 29f; 

ly.ozo 


_|_ 

ZL 


0.023 


90 920 
ZU.ZoU 


ZL 


0.034 


90 O^Q 

zu.uoy 


_|_ n 0*^7 
Zt U.UO / 


1 Q Q70 

iy .y 1 u 


4_ 

ZL 


0.048 


1 Q ^01 

ly.oui 


4- 

ZL 


0.041 


2.064 


77 


1 Q /IQO 

iy .4oz 


_|_ 

ZL 


0.018 


1 Q 90^ 

iy . zuo 


_|_ 

ZL 


0.018 


1 2 Q.cifi 
lo.OOD 


4- 01 1 
Zt U.U11 


I 7 292 

I I .0Z0 


4_ 

ZL 


0.009 


1 7 929 
1 / .ZoZ 


4_ 

ZL 


0.007 


2.322 


78 


1 q n^c; 
ly.UDO 


_|_ 

zt 


0.015 


1 Q 999 

iy. zzz 


1 

zt 


0.018 


1 2 229 
I0.00Z 


4- n 091 
it U.UZ1 


1 2 fit^c; 
lo.DOO 


l_ 
zt 


0.026 


1 2 Q2/1 
lo.v5o4 


4_ 

zt 


0.030 


3.096 


79 


12 711 
lo. ill 


zt 


0.009 


1 Q 92fi 

ly.zoD 


J_ 

zt 


0.016 


1 Q 1 72 

iy. I/O 


4- n m o 
it u.uiy 


1 Q 1 2Q 

iy . ioy 


zt 


0.024 


1 2 Q79 

io.y / Z 


4_ 

zt 


0.024 


1.806 


80 


12 1 92 
10. IZO 


4- 
ZL 


0.012 


12 1 Q7 

10. iy 1 


_L 
ZL 


0.012 


17 211 
1 1 .oil 


4- 01 1 

Zt U.Ull 


1 7 ^Q£ 

1 1 . oyo 


4_ 

ZL 


0.013 


1 7 972 
It .Zi 


4_ 

ZL 


0.014 


2.064 


81 


1 Q fi71 

ly.D 1 1 


_|_ 

zt 


0.024 


1 o a^c; 
iy .doo 


1 

zt 


0.022 


1 Q n2 K 

ly.uoo 


4- n 091 
it U.UZl 


1 Q ^7fl 

lo.D 1 U 


l_ 
zt 


0.018 


12 1 Q7 

lo. lo / 


4_ 

zt 


0.015 


2.064 


82 


90 2QQ 

zu.oyo 


_|_ 

zt 


0.040 


9n qi n 
zu.y iu 


J_ 

zt 


0.043 


on QOfi 

ZU.oZD 


4- n nQ7 
it U.Uo / 


1 Q Qfi1 

iy .yoi 


l_ 
zt 


0.036 


1 Q A Q7 

iy.4y ( 


4_ 

zt 


0.031 


2.580 


83 


90 01A 


_|_ 

ZL 


0.043 


90 1 2fi 
ZU. loD 


_L 
ZL 


0.037 


1 Q RQfi 

ly.oyo 


_|_ n r\QA 
it U.U04 


1 Q /12<^ 

iy .4oD 


4_ 

ZL 


0.036 


1 Q 0^9 

ly.uoz 


4_ 

ZL 


0.034 


2.064 


84 


19.537 


± 


0.024 


19.457 


zt 


0.026 


19.069 


± 0.025 


18.791 


zt 


0.026 


18.634 


± 


0.032 


2.580 


85 


17.387 


± 


0.006 


17.836 


zt 


0.009 


17.574 


± 0.010 


17.402 


zt 


0.011 


17.109 


± 


0.012 


2.064 


86 


18.774 


± 


0.012 


19.074 


zt 


0.018 


18.648 


zb 0.018 


18.285 


zt 


0.020 


17.687 


± 


0.018 


2.838 


87 


19.149 


± 


0.025 


19.197 


zt 


0.024 


18.420 


± 0.021 


17.789 


zt 


0.018 


17.247 


± 


0.017 


3.612 


88 


19.292 


± 


0.023 


19.707 


zt 


0.032 


19.463 


± 0.034 


19.194 


zt 


0.029 


18.971 


± 


0.032 


1.806 


89 


18.402 


± 


0.011 


18.623 


zt 


0.015 


18.331 


± 0.015 


18.099 


zt 


0.018 


17.798 


± 


0.018 


3.354 


90 


20.020 


zt 


0.017 


20.036 


zt 


0.018 


19.721 


± 0.007 


19.373 


zt 


0.018 


19.259 


± 


0.025 


1.806 


91 


18.940 


zt 


0.022 


18.657 


zt 


0.016 


17.788 


± 0.011 


17.236 


zt 


0.008 


16.692 


± 


0.008 


4.128 


92 


19.499 


zt 


0.016 


19.571 


zt 


0.018 


19.131 


± 0.017 


18.900 


zt 


0.020 


18.567 


± 


0.023 


2.580 


93 


17.922 


zt 


0.014 


17.919 


zt 


0.014 


17.492 


± 0.014 


17.244 


zt 


0.017 


16.784 


± 


0.016 


3.612 


94 


17.922 


zt 


0.010 


18.052 


zt 


0.011 


17.711 


± 0.011 


17.500 


zt 


0.012 


17.198 


± 


0.013 


2.580 


95 


18.092 


zt 


0.011 


18.042 


zt 


0.010 


17.286 


± 0.008 


16.846 


zt 


0.008 


16.379 


± 


0.007 


3.096 


96 


19.942 


zt 


0.037 


19.718 


zt 


0.029 


19.122 


± 0.028 


18.793 


zt 


0.032 


18.216 


± 


0.027 


3.096 


97 


20.458 


zt 


0.055 


20.012 


zt 


0.040 


19.146 


± 0.025 


18.669 


zt 


0.020 


18.157 


± 


0.016 


3.096 



Star clusters in M33 



17 



TABLE 1 

Continued. 
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io. / o*± 


4- 

ZL 


00Q 

u.uuy 


1 8 38 ^ 
10.000 


4- 

ZL 


000 

u.uuy 


18 126 


4- 

ZL 


000 

u.uuy 


1 7 

1 / .OOO 


4- 

ZL 


008 
U.UUO 


3 3^4 
O.OOI 


18.443 


± 


0.011 


18.870 


± 


0.014 


18.135 


± 


0.011 


17.386 


± 


0.008 


16.427 


± 


0.005 


3.870 


18.829 


± 


0.015 


18.795 


± 


0.016 


18.367 


± 


0.016 


18.169 


± 


0.019 


17.751 


± 


0.021 


2.838 


19.453 


± 


0.024 


19.393 


± 


0.024 


18.668 


± 


0.020 


18.175 


± 


0.019 


17.649 


± 


0.018 


3.354 


18.998 


± 


0.018 


18.956 


± 


0.017 


18.480 


± 


0.017 


18.121 


± 


0.019 


17.817 


± 


0.028 


3.096 


18.546 


± 


0.013 


18.477 


± 


0.015 


17.911 


± 


0.015 


17.666 


± 


0.016 


17.245 


± 


0.018 


3.354 


18.653 


± 


0.010 


18.589 


± 


0.010 


18.153 


± 


0.011 


17.912 


± 


0.010 


17.582 


± 


0.012 


3.096 


18.779 


± 


0.012 


19.325 


± 


0.020 


19.017 


± 


0.022 


18.910 


± 


0.031 


18.519 


± 


0.033 


2.838 


17.638 


± 


0.007 


17.835 


± 


0.009 


17.431 


± 


0.010 


17.227 


± 


0.012 


16.921 


± 


0.014 


4.128 


19.053 


± 


0.016 


19.186 


± 


0.022 


18.731 


± 


0.021 


18.588 


± 


0.026 


18.293 


± 


0.031 


3.612 


18.020 


± 


0.011 


18.224 


± 


0.013 


17.785 


± 


0.013 


17.447 


± 


0.014 


16.933 


± 


0.012 


3.612 


18.624 


± 


0.017 


18.838 


± 


0.020 


18.351 


± 


0.017 


17.979 


± 


0.016 


17.475 


± 


0.015 


3.096 


18.840 


± 


0.014 


18.758 


± 


0.015 


18.208 


± 


0.015 


17.919 


± 


0.016 


17.538 


± 


0.017 


3.096 


17.678 


± 


0.015 


18.024 


± 


0.014 


17.637 


± 


0.012 


17.433 


± 


0.012 


17.115 


± 


0.011 


2.838 


19.858 


± 


0.029 


19.676 


± 


0.025 


19.191 


± 


0.026 


18.880 


± 


0.030 


18.516 


± 


0.037 


2.838 
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Continued. 



Object 


U 
mag 




B 

mag 




V 
mag 




R 

mag 


I 

mag 


7*ap 
II 


361 


on ooo 
zu.uyy 


Zt 


0.024 


90 93^ 
ZU.ZOO 


zt 


0.033 


1 O 2 f^7 

iy .oo i 


_L 

zt 


0.036 


1 O A 7/1 

iy.4 1 4 


_L 

zt 


O 032 

U.Uoo 


1 2 727 

lo. tot 


zt 


O 039 

U.Uoz 


2.580 


364 


ZU.UlO 


_l_ 
ZtZ 


0.036 


1 Q £8.2 

ly.ooo 


ztz 


0.028 


in iQc 
iy . iyo 


_1_ 

ztz 


0.027 


1 2 202 
lo.OUo 


_1_ 

ztz 


O 09ft 
U.UZO 


1 2 323 
lo.OOO 


ztz 


O 09ft 
U.UZO 


3.612 


365 


1 Q 92^ 

iy .zoo 


_|_ 

ZL 


0.020 


1 Q 42ft 

ly.ooo 


ZL 


0.023 


1 Q 9fi7 

iy .zo i 


_l_ 

ZL 


0.027 


1Q1 A7 


_1_ 

ztz 


O 03^ 
U.UOO 


1 Q 020 

ly.uou 


ZL 


O 04ft 
U.U'iO 


2.580 


366 


19 022 


4- 

ZL 


0.013 


90 093 


_|_ 

ZL 


0.026 


90 099 
ZU . uzz 


-U 

ZL 


0.035 


1 Q 7^8. 

iy. / oo 


-U 
ZL 


O 03ft 
U.UOO 


1 Q 09ft 


4- 

ZL 


U.UOO 


2.580 


367 


91 740 

zi . t ^y 


_l_ 
ZL 


0.119 


91 C\AA 


ZL 


0.066 


1 Q A 

iy .4±oy 


-1- 

ZL 


0.021 


1 2 fi90 
lo.OZU 


_1_ 
ZL 


O 01 ^ 
U.UIO 


1 7 SftQ 

i / .ooy 


ZL 


019 
U.U1Z 


1.548 


368 


1 ft ft/1 ft 
10.040 


_l_ 

zt 


0.003 


1 7 OOO 
1 i .UUU 


_j_ 

zt 


0.005 


1 « £2 ^ 
lO.OoO 


_l_ 

zt 


0.005 


1 ft A 21 
10.4ol 


_|_ 

zt 


o nnc, 
U.UUO 


1 ft 901 
10.ZU1 


_j_ 
zt 


o ooc 

U.UUO 


3.096 


370 


lo.oyu 


1 

zt 


0.004 


1 I .U4Z 


1 

zt 


0.005 


1 fi 7Q2 

10. ( oo 


1 

zt 


0.005 


io. ooy 


1 

zt 


n nnc; 
U.UUO 


1 a of?n 

lo.zoy 


1 

zt 


n nnc 
U.UUO 


3.096 


371 


1 7 037 
1 / .Uo i 


_l_ 
zt 


0.004 


1 7 327 
1 ( . OO / 


_j_ 
zt 


0.006 


17 1 93 

1 / . Izo 


_L 

zt 


0.006 


1 ft 072 

io. y ( o 


_L 

zt 


O 007 

U.UU i 


1 ft 7ft ^ 
10. '00 


zt 


O 007 

U.UU / 


3.096 


372 


1 2 OQQ 

lo. Soy 


_l_ 
zt 


0.012 


1 2 239 

lo.ooz 


_j_ 
zt 


0.013 


1 2 /107 
lo.4U I 


_l_ 

zt 


0.016 


12 1 23 

lo.loo 


_L 

zt 


O Ol 2 

U.Ulo 


1 7 2ft^ 
1 I .OOO 


_j_ 
zt 


O 01 7 
U.U1 / 


2.838 


373 


1 O OOft 

iy .uzo 


_l_ 
zt 


0.017 


1 O 007 


_j_ 
zt 


0.020 


1 2 P.A O 

io.04y 


_L 

zt 


0.022 


1 2 331 

lo.ool 


_L 

zt 


U.UZO 


1 7 23/1 
1 / .Oo4 


_j_ 
zt 


O 01 7 
U.U1 / 


3.096 


375 


90 1 03 

zu. iyo 


_l_ 

zt 


0.034 


on i fii 
zU. 101 


_j_ 
zt 


0.034 


in no 

iy .oio 


_l_ 

zt 


0.035 


1Q 1C1 

ly.ioi 


_L 

zt 


o 03 c: 
U.UoO 


1 2 c;oi 

lo.oy 1 


_j_ 
zt 


O 037 
U.Uo / 


2.580 


376 


1 2 £03 


_l_ 

ZL 


0.013 


1 Q 01 Q 

iy.uiy 


ZL 


0.016 


1 2 ^QA 

lo.oyi 


_L 

ZL 


0.018 


1 2 30^ 

lo.oyo 


_1_ 
ZL 


O 091 
U.UZ1 


12 1 Oft 
lo. IZO 


ztz 


O 090 

u.uzy 


2.580 


377 


1 2 723 
lo. t oo 


_l_ 
zt 


0.015 


1 O 09ft 

ly.uzo 


_j_ 

zt 


0.019 


1 2 fiOfi 
lo.OZO 


_L 

zt 


0.019 


1 2 c^3 
lo.OOo 


_L 

zt 


O HOC, 
U.UZO 


1 2 9/1 
lo.Z4y 


_j_ 
zt 


O 030 

U.UoU 


2.580 


378 


1 o 1 ft2 
iy . lOtt 


_l_ 

zt 


0.015 


i o c;3o 
ly.ooU 


_j_ 

zt 


0.019 


1 O 1 KA 

iy . 104 


_l_ 

zt 


0.023 


1 2 20/1 

io.oy4 


_|_ 

zt 


O 030 

U.UoU 


12 219 

lo.olZ 


_j_ 
zt 


O 03ft 
U.UoO 


2.580 


379 


in qiq 
ly.oio 


_l_ 

ZL 


0.015 


1 Q 3(^1 

iy.001 


ZL 


0.016 


1 2 039 

lo.yoz 


_l_ 

ZL 


0.017 


1 2 ftft3 
lo.OOO 


_1_ 
ZL 


O 090 
U.UZU 


1 2 393 
lO.OZO 


ZL 


O 099 
U.UZZ 


3.354 


380 


iy. yzo 


_l_ 
zt 


0.014 


OH 290 
ZU.oZif 


_j_ 
zt 


0.031 


90 730 
ZU. i OU 


_L 

zt 


0.037 


90 21ft 
ZU.olO 


_L 

zt 


O O/l A 
U.U44 


90 Ol 

zu.yio 


_j_ 

zt 


O 071 
U.U ( 1 


1.290 


382 


1 O 3M 

iy .001 


_l_ 
zt 


0.018 


1 O A OA 

iy.4yo 


_j_ 
zt 


0.022 


1 O Ofic: 

iy .uoo 


_l_ 

zt 


0.024 


1 2 732 
lo. / OO 


_|_ 

zt 


O 092 
U.UZO 


1 2 320 

lo.ooy 


_l_ 

zt 


O 030 
U.UoU 


3.096 


383 


1 O Ot^ft 

iy .yoo 


_l_ 
zt 


0.026 


on nn/i 
ZU.UU4 


_j_ 
zt 


0.030 


1 O E^3 

iy .ooo 


_L 

zt 


0.030 


1 O 022 

ly.uoo 


_L 

zt 


O 097 
U.UZ i 


IO C1Q 

lo.oiy 


_j_ 
zt 


O 09/1 
U.UZ4 


2.580 


384 


lo. iy t 


_l_ 

zt 


0.007 


1 2 99fi 
lo.ZZO 


_j_ 
zt 


0.008 


1 7 2/19 
1 / .o4Z 


_l_ 

zt 


0.007 


1 7 ft30 

1 i .OoU 


_|_ 

zt 


O 007 
U.UU i 


1 7 3/1 ft 
1 / .040 


_j_ 
zt 


O 007 
U.UU / 


3.096 


385 


1 O Oft 1 

iy .zoi 


_l_ 
zt 


0.018 


i q m a 
iy.ui4 


_j_ 
zt 


0.017 


12 1 OO 

lo. iyy 


_l_ 

zt 


0.013 


1 7 ftft2 

1 i .OOo 


_l_ 

zt 


O OOO 

u.uuy 


1 7 1 1 O 

i / . iiy 


_j_ 
zt 


O 002 

U.UUo 


3.354 


386 


1 Q Q97 

iy .yz t 


_l_ 
ZtZ 


0.025 


ly.yoo 


ZL 


0.031 


1 Q ^93 

iy .ozo 


_l_ 

ZL 


0.031 


1Q1 22 

iy. loo 


-1- 

ZL 


O 033 
U.UOO 


1 2 2^^ 
lo.OOO 


ZL 


O 031 
U.UOl 


3.096 


387 


1 2 Q9/1 
1O.0Z4 


_l_ 
zt 


0.010 


lo.lol 


_j_ 
zt 


0.010 


1 7 f;ri7 

1 / .OU i 


_L 

zt 


0.008 


1 7 OO^ 

i ( .uyo 


_L 

zt 


O 002 
U.UUo 


1 ft ftftO 

10. oou 


_j_ 
zt 


O 002 
U.UUo 


3.354 


388 


lo.4oo 


_l_ 
zt 


0.011 


1 2 f^21 


_j_ 
zt 


0.013 


12 1 22 
lo.loo 


_l_ 

zt 


0.014 


1 7 QQf; 

i ( .oyo 


_|_ 

zt 


O Ol ^ 
U.UIO 


17 3/19 
1 / .o4Z 


_j_ 
zt 


O 01 3 
U.Ulo 


3.096 


389 


12 1 29 
lo. loZ 


_l_ 
zt 


0.009 


1 2 K^A 
10.004 


_j_ 
zt 


0.011 


12 121 
lo.lol 


_L 

zt 


0.011 


1 7 2 1 O 

i ( .oiy 


_L 

zt 


O Ol 1 
U.U11 


1 7 329 
1 / .OOZ 


_j_ 
zt 


O 01 O 
U.U1U 


3.096 


390 


1 Q 449 


_l_ 

ZL 


0.020 


1 Q fi72 

iy.o ( O 


ZL 


0.026 


10 310 

i y . o i y 


-1- 

ZL 


0.029 


1 Q OzlQ 

iy .U4±y 


_1_ 
ZL 


O 092 
U.UZO 


1 2 ^90 
LO.DZV 


ZL 


O 031 
U.UOl 


2.838 


391 


1 O /1ft ^ 

iy .400 


_l_ 

zt 


0.022 


ly.ozo 


_j_ 
zt 


0.026 


1 O Ol 9 

iy .uiz 


_L 

zt 


0.023 


1 2 ft33 

lo.Ooo 


_|_ 

zt 


O 099 
U.UZZ 


1 2 07C, 

lo.z / 


_j_ 
zt 


O 093 
U.UZO 


3.096 


392 


12 1 3ft 
lo. loO 


_l_ 
zt 


0.010 


12 121 

lo.lol 


_j_ 
zt 


0.010 


1 7 £07 

i / .oy ( 


_L 

zt 


0.010 


1 7 A 93 
1 i .QZo 


_L 

zt 


O OOO 

u.uuy 


1 7 02/1 
1 / .Uo4 


_j_ 
zt 


O OOO 

u.uuy 


3.096 


393 


90 1 1 Q 

zu. i iy 


_l_ 

ZL 


0.030 


90 1 30 
ZU. loU 


ZL 


0.035 


1 Q fi^3 

iy .ooo 


_1_ 
ZL 


0.032 


1 Q ^ft^ 

iy.000 


_1_ 
ZL 


O 032 

U.UOO 


1Q1 07 
Lif.Lifi 


ZL 


O 03Q 

u.uoy 


2.838 


394 


1Q ICO 

iy . ioz 


_l_ 

ZL 


0.024 


in i nn 
iy. iyu 


ZL 


0.026 


1 2 700 

lo. i yu 


-1- 

ZL 


0.028 


1 2 ^22 
lo.OOO 


_|_ 

ZL 


O 034 
U-UO^ 


1 2 401 
lo.4±y 1 


ZL 


O 041 
U-U^l 


3.870 


395 


ic nil 

lo.yii 


zt 


0.003 


1(2 Oil 

10. Zl 1 


_j_ 
zt 


0.004 


1 K 032 

io. yoo 


_L 

zt 


0.003 


1 772 
10. / to 


_L 

zt 


O 003 
U.UUo 


1 K ^AC\ 
10.04U 


_j_ 

zt 


O 003 

U.UUo 


2.838 


396 


i n 040 

iy .u^iy 


_l_ 

ZL 


0.013 


ly.ziu 


ZL 


0.015 


1 2 OOO 

lo.yuu 


_1_ 
ZL 


0.017 


1 2 742 
lo. / ^±o 


_1_ 
ZL 


O 091 
U.UZ1 


1 2 4ftQ 
lo.'iOy 


ZL 


O 093 
U.UZO 


2.580 


398 


90 4ft4 


_l_ 

ZL 


0.027 


90 072 

zu.y i o 


ZL 


0.041 


90 77A 
ZU. i / Q 


_l_ 

ZL 


0.046 


90 73^ 
ZU. / OO 


_|_ 

ZL 


O OM 
U.UOl 


90 790 

zu. t zy 


ztz 


O Oftft 
U.UOO 


1.548 


399 


in nt;i 

iy .uoi 


_l_ 
zt 


0.016 


1 O A 92 

iy.4Zo 


_j_ 
zt 


0.021 


1 2 OOO 

lo.yyy 


_L 

zt 


0.022 


IO CIO 

lo.Olo 


_L 

zt 


O 091 
U.UZl 


1 2 OM 
lo.ZOl 


_j_ 
zt 


O 099 
U.UZZ 


3.096 


400 


1 n nnc; 

iy.uyo 


1 

zt 


0.014 


i 2 nftQ 

lo.yoo 


1 

zt 


0.015 


1 2 QOO 

lo.ooz 


1 

zt 


0.014 


1 2 H2/1 

lo.Uo4 


1 

zt 


n ni q 
U.Ulo 


1 7 sen 

i / .ooy 


1 

zt 


n m o 
U.Ulz 


3.096 


401 


1 n oris 

ly.zuo 


1 

zt 


0.016 


1 2 nQ2 

lo.yoo 


1 

zt 


0.016 


1 2 Ofifi 

lo.zOO 


1 

zt 


0.013 


17 212 

1 1 .olo 


1 

zt 


n m q 
U.Ulo 


171 no 

i / . iyo 


1 

zt 


U.U1U 


3.354 


402 


1 7 24 Q 


_l_ 

ZL 


0.007 


1 7 220 
1 t .OOU 


ztz 


0.008 


17 1 97 
1 / . 1Z 1 


_1_ 
ZL 


0.007 


1 ft ft1 2 
lO.Olo 


_1_ 
ZL 


O 00^ 

U.UUO 


1 ft 1 02 
IO. lUo 


ZL 


O 00^ 
U.UUO 


3.870 


403 


i n 9ft9 


_l_ 

ZL 


0.015 


1 Q 700 

iy. / uy 


ZL 


0.021 


1 Q 3Q1 

iy .oy i 


_l_ 

ZL 


0.022 


10 191 

iy. izi 


_|_ 

ZL 


O 091 
U.UZl 


1 2 7^9 
IO. t oz 


J_ 

ztz 


01Q 

u.uiy 


2.322 


405 


1 Q ^4 


_l_ 

ZL 


0.023 


90 OOO 

zu.uuy 


ZL 


0.029 


1 Q QOzl 

iy .yu^ 


_1_ 
ZL 


0.034 


1 Q QftzL 

ly.yoo 


_|_ 

ZL 


O 042 
U.U^lO 


1 Q 27^ 

iy .o / o 


ZL 


O Oftft 
U.UOO 


2.580 


406 


90 ALA 


_l_ 

ZL 


0.027 


90 fifiQ 

zu. ooy 


ZL 


0.034 


90 9fi1 
ZU.ZOl 


-1- 

ZL 


0.036 


in fic.fi 
iy.oou 


_1_ 
ZL 


O 03ft 
U.UOO 


1 Q 49^ 

iy .^±zo 


ZL 


O 034 

U.U04: 


1.806 


407 


90 9Q/1 

zu.zy4 


_L 

zt 


0.036 


On 993 
zU.ZZO 


_j_ 

zt 


0.038 


1 O 2fiO 

iy .oou 


_l_ 

zt 


0.039 


1 O ft99 

ly.ozz 


_|_ 

zt 


O O/l A 
U.U44 


1 O 92/1 

iy .zo4 


_j_ 
zt 


O O/lft 
U.U40 


2.838 


408 


1 Q 4ft ^ 
iy .'iOO 


_l_ 
ZtZ 


0.020 


1 Q A99 


ZL 


0.025 


1 2 2fi3 
lo.OOO 


_1_ 
ZL 


0.021 


ISMS 
lo.Olo 


_l_ 

ZL 


O 099 
U.UZZ 


1 7 2^3 
1 / .ooo 


ZL 


012 
U.Ulo 


3.354 


409 


1 Q 203 

ly.ouo 


_l_ 

ZL 


0.026 


1 Q fi7Q 

iy.o i y 


ZL 


0.025 


1 Q 030 

iy .uou 


-1- 

ZL 


0.023 


1 2 ZL2Q 


_1_ 
ZL 


O 090 
U.UZU 


1 7 242 


ztz 


012 
U.Ulo 


3.354 


410 


121 of; 
lo. 1U0 


_l_ 

zt 


0.009 


12/1 73 
lo.4 i O 


_j_ 
zt 


0.011 


1 2 901 

lo.zy i 


_L 

zt 


0.013 


12 11ft 

lo.llO 


_l_ 

zt 


O Ol A 
U.U14 


1 7 2ft1 
1 1 .OOI 


_j_ 
zt 


n nic 
U.UIO 


3.096 


411 


1 O 732 

iy . i oo 


_L 

zt 


0.026 


1 O fiOO 

ly.ozy 


_j_ 
zt 


0.024 


1 2 023 

lo.yoo 


_L 

zt 


0.020 


1 2 ft37 

lo.Oo / 


_L 

zt 


O 091 
U.UZl 


12 317 

lo.ol i 


_j_ 
zt 


o not; 
U.UZO 


3.354 


412 


90 1 ftO 
ZU. lOU 


_l_ 

ZL 


0.029 


90 99fi 
Zkj.ZZXj 


ZL 


0.031 


1 o &r\A 
iy .ou'i 


_l_ 

ZL 


0.031 


1 Q OQ^ 

iy.uyo 


_1_ 
ZL 


O 097 
U.UZ t 


1 2 ftl O 
lo.OlU 


ZL 


O 09^ 
U.UZO 


2.838 


413 


1 2 3ft4 


_l_ 

ZL 


0.011 


1 2 fi(^3 
lo.OOO 


ZL 


0.013 


1 2 97ft 
lo.z / o 


_l_ 

ZL 


0.013 


I 7 02ft 

I I .yoo 


_|_ 

ZL 


O 01 ^ 
U.UIO 


1 7 492 
1 / .IZo 


ZL 


013 
U.UIO 


3.354 


414 


1 O A 77 

iy .4 / t 


_L 

zt 


0.019 


1 O f^91 

ly.ozi 


_j_ 
zt 


0.020 


1 2 Ofl1 

lo.yoi 


_L 

zt 


0.018 


1 2 07 
lo.OZ / 


_L 

zt 


U.UIO 


1 2 092 

lo.Uzo 


_j_ 
zt 


O 01 3 

U.Ulo 


2.580 


410 


1 O 07ft 

iy.y / o 


_L 

zt 


n noc 
U.Uzo 


1 O 702 

iy. / uo 


_j_ 
zt 


0.021 


1 2 70/1 

io. ;y4 


_L 

zt 


0.015 


1 2 97/1 
lo.z i 4 


_L 

zt 


O Ol 9 
U.U1Z 


1 7 2/1 O 

i / .o4y 


_j_ 
zt 


O 01 3 

U.Ulo 


3.354 


A 1 7 

417 


99 92ft 

Zz.ZoO 


_l_ 

zt 


n i oc 
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TABLE 2 

Comparison of V photometry for M33 star clusters and cluster candidates considered here between this study and 

PREVIOUS STUDIES. 



ID a 


ID b 


ID C 


V d 


ye 


V 1 




AV h 




AV' 










(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


II 


44 






19.04 






on i on_Ln dqo 


1.14 


••••• 




1.290 


45 


111 




19.56 


1 Q O O A _L n n I Q 

lo.oo4±U.Ulo 




on i 'zn-Ln nuo 


0.61 


1.286 




1.290 


46 




••• 


18.27 




••••• 




4.29 


••••• 




1.032 


66 


••; 

34 


36 


18.65 


i o non_i_n m n 
lo.UyU±U.ulU 


18.339 


in 0/in_Ln noi? 
ly.z4y±U.Uzo 


0.60 


1.159 


0.910 


1.548 


116 






18.52 






01 1 7yl _Lfl 1 1 £; 


2.65 
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66 
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67 
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18.57 


18.088±0.019 




20.047±0.051 


1.48 


1.959 




1.290 


1 0*3 
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90 77^-1-0, nfi 1 ^ 
ZU. / ( OlCU.UDO 
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20.732±0.108 


1.89 


2.486 




1.806 


196 






19.27 






20.874±0.059 


1.60 






1.806 


221 


171 


135 


17.42 
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18.589±0.026 


1.17 


0.583 


0.135 


2.580 


231 


69 
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18.26 
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18.971±0.019 


0.71 


1.561 


0.269 


1.548 
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18.79 
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19.349±0.038 


0.56 


1.447 




1.548 


253 


83 
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1.078 




1.806 


276 






17.14 






18.186±0.017 


1.05 






1.548 


338 


100 




18.61 


18.621±0.016 




19.689±0.022 


1.08 


1.068 




1.290 


367 


214 




18.81 


18.354±0.013 




19.459±0.021 


0.65 


1.105 




1.548 


a The object names following 


; the naming convention 


oflSara 


jedini & Mancon 


c (2003). 













The object names following the naming convention o f Park & Lee (2007). 
c The object names following the naming convention of San Roman et alj {2009). 



The photometric data being collected in Saraicdini & Manconc (2007). 
e The photometry obtained in lPark fe Led 1120071) . 

The photometry obtained in lSan Roman et~aT1 J2009I) . 
g The photometry obtained in this paper. 

The magnitude difference between this study and Saraicdini & Manconc (2007) (this study minus Sarajcdini & Manconc 2007). 
1 The magnitude difference between this study and Park & Lee (2007) (this study minus Park & Lee 2007). 
J The magnitude difference between this study and San Roman ct al. (2009) (this study minus San Roman et al. 2009). 

The aperture radius of photometry adopted in this paper. 



TABLE 3 

Comparisons of our broadband photometry with previously published M33 star cluster photometry being collected in 
ISarajedini &; Mancone (200J). Offset = our measurement — literature value. 



Band Mean Offset cr 


Number 


V 0.187 ±0.028 0.462 
B-V 0.041 ± 0.017 0.221 
V-I 0.004 ±0.020 0.257 


265 
173 
171 


TABLE 4 

Comparisons of our broadband photometry with previously published M33 star cluster photometry inIPark 

Offset = our measurement — literature value. 


& Lee! (120071V 


Band Mean Offset a 


Number 


V 0.195 ±0.029 0.398 
B-V 0.127 ±0.012 0.167 
V-I -0.011 ±0.014 0.195 


191 
180 
189 


TABLE 5 

Comparisons of our broadband photometry with previously published M33 star cluster photometry inISan 


Roman et al. 


(120091). Offset = our measurement — literature value. 


Band Mean Offset a 


Number 


V 0.220 ±0.049 0.318 
B-V 0.416 ± 0.068 0.265 
V-I -0.060 ± 0.045 0.294 


43 
16 
13 
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TABLE 6 

C omparisons of our broadband photometry with previously published M33 star cluster photometry being collected in 
ISarajedini fc Mancone (20Q3). Offset = our measurement — literature value. Photometries of M33 star clusters 
considered here are derived with an aperture of r = 3.354" (13 pixels). 



Band 


Mean Offset 


<7 


Number 


V 


0.026 ± 0.023 


0.372 


265 


B-V 


0.022 ±0.016 


0.210 


173 


V - I 


0.084 ±0.024 


0.313 


171 



TABLE 7 

Comparisons of our broadband photometry with previously published M33 star cluster photometry in Park & Lee (2007). 
Offset = our measurement — literature value. Photometries of M33 star clusters considered here are derived with an 

aperture of r = 3.354" (13 pixels). 



Band 


Mean Offset 


<7 


Number 


V 


0.021 ± 0.019 


0.265 


191 


B-V 


0.107 ± 0.011 


0.154 


180 


V -I 


0.057 ± 0.017 


0.230 


189 



TABLE 8 

Compa risons of our broadband photometry with previously published M33 star cluster photometry in San Rom an et al.I 
(120091) . Offset = our measurement — literature value. Photometries of M33 star clusters considered here are derived 

with an aperture of r = 3.354" (13 pixels). 



Band 


Mean Offset 


a 


Number 


V 


-0.008 ± 0.046 


0.295 


43 


B-V 


0.405 ± 0.068 


0.263 


16 


V -I 


-0.023 ± 0.038 


0.249 


13 



TABLE 9 

Comparison of photometry in V band between this study and previous studies. Photometries of M33 star clusters 

CONSIDERED HERE ARE DERIVED WITH AN APERTURE OF T = 3.354" (13 PIXELS). 



ID a 


ID b 




v d 
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(mag) 
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-1.925 
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-0.043 


-0.631 
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0.210 




3.354 
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0.80 


1.392 




3.354 
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1.60 






3.354 


231 


69 
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18.702 
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-0.76 


0.094 


-1.198 


3.354 


236 


72 




18.75 


20.146±0.117 




18.939±0.051 


0.19 


-1.207 




3.354 


240 


175 




18.72 


19.865±0.064 




19.779±0.081 


1.06 


-0.086 




3.354 


426 


240 




19.88 


20.921±0.060 




21.167±0.137 


1.29 


0.246 




3.354 


a The object names 

K 


following the namin) 


i convention oflSarai 


edini & Mancon 


c (2007). 













The object names following the naming convention of Park & Lcc d 200 71 ). 
c The object names following the naming convention of San Roman et al.| C2009). 



^ The photometric data being collected in Saraicdini & Mancone (2007). 
e The photometry obtained in lPar k & Lcc ( 2 0071) . 

The photometry obtained in [San Roman et~aT1 120091) . 
s The photometry obtained in this paper. 

k The magnitude difference between this study and Saraicdini & Mancone (2007) (this study minus Sarajcdini 8z Mancone 2007). 
1 The magnitude difference between this study and Park Sz Lcc (2007) (this study minus Park & Lcc 2007). 
J The magnitude difference between this study and San Roman et al. (2009) (this study minus San Roman et al. 2009). 
The aperture radius of photometry adopted in this paper. 



